News, Notes and Queries contact with amputation stumps. He therefore dressed these areas by winding successive layers of the material around the wound and extending the covering well beyond the site of operation before applying an ordinary cotton bandage to retain it in position. He made no use of the carbolic acid dressings which had been recommended by Lister two or three years earlier, but simply washed the wound in camphorated alcohol after operating. The dressing was not removed, except in exceptional circumstances, for three or four weeks, after which period healthy granulation tissue was said to have been formed and very little pus was found in the folds of the cotton. His method was brought to the notice of British surgeons in an article in the Lancet, in I87I,4 but four years later this journal5 found it necessary to make the comment that 'the method seems to deserve more careful and extensive trial in England than it has yet received'.
The best cotton wool available in this country between I870 and i88o was, according to Gamgee, 6 that sold for use by jewellers, in thin sheets, about i8 X I2 in., interleaved with tissue paper. The fibres were long, and it was free from dust, but it was not capable of absorbing fluids to any great extent. This wool was used as a pad beneath bandages to ensure an even distribution of pressure, or as a covering for oakum, which was the standard absorbent dressing of that period. In I879 an absorbent cotton wool7 was being sold for surgical and dental use by W. G. and J. Strutt, of Belper in Derbyshire. They claimed that it had been treated to remove every trace of greasy or fatty matter, and whereas ordinary cotton wool floated on water, this product rapidly became saturated and sank. In the next year Gamgee8 demonstrated the difference between the jewellers' wool which he had previously used, and which floated on water for many days, and the new absorbent wool which sank in a few seconds. This wool he enclosed between pieces of a specially prepared absorbent gauze, and the pads so formed were recommended as being of great value whenever it was necessary to absorb fluids. Great assistance was given by Messrs. Robinson and Son of Chesterfield, one of the early pioneers of the dressings industry in England, who still make a similar dressing under the trade name of 'Gamgee Tissue'.
As antiseptic dressings were becoming increasingly popular, Professor Bostock Hill8 medicated some of his absorbent wool with tannin, with borax and with iodine, and proved that these substances did not destroy its absorbent properties. Soon after this time a large number of medicated cotton wools were being used by surgeons, some containing antiseptics-and others astringents.
In I890, Martindale and Westcott, in the Extra Pharmacopoeia,9 described the preparation of absorbent wool, and stated that the bleached cotton should be alternately treated with dilute hydrochloric acid and solution of 363
News, Notes and Queries soda, and then well washed. It is interesting to note that, except for surgical purposes, cotton is never bleached in the raw state. In I922 a supplement to the British Pharmaceutical Codex (i 9 I) set the first standards for dressings in this country and among them it described the preparation of absorbent cotton wool. Impurities were directed to be removed from the fibres, and then they were freed from fatty matter by being boiled for half an hour in 5 per cent sodium or potassium hydroxide solution, thoroughly washed with water, bleached in 5 per cent chlorinated lime, again washed, and then transferred to an acid bath. After rewashing and treating in an alkaline bath, they were finally washed and dried. The fibres were then loosened mechanically and separated to make the normal carded 'fleece'. When the British Pharmaceutical Codex (I923) was published, a standard was set for an average staple length for the fibres of i in. and their absorbency was tested by a sinking test, both of which standards hold to this day. This volume described no less than fifteen medicated cotton wools, whereas the current B.P.C. (I949) has only two, namely, those of capsicum and boric acid.
Most of the medicated dressings were devised in the twenty years following the introduction of antiseptic surgery by Lister, when the chief method of keeping infection away from a wound was to prevent germs reaching the site of operation by means of chemical antiseptics. This was achieved by absorbing all discharges into materials which inhibited the growth of micro-organisms and filtered all air reaching the wound through a generous barrier ofantiseptic cotton. The large number ofantiseptics used to medicate dressings is an indication of the difficulty of the problem. Some were found to be inefficient, others were volatile, and thus the dressing could not be stored for more than a short time, and still others were irritating to the tissues. The perfect medicated wound dressing seems to have been very elusive, and some workers began to think that another line of attack was preferable. As News, Notes and Queries on cotton wool containing 2 per cent of sal alembroth (a double chloride of mercury and ammonium) as an outside dressing to soak up fluids and diminish the risk of air infection. Later, in the same year, he described his efforts to sterilize cotton wool by means of dry heat, and reported that the process was not always successful, but that when prepared in a Lautenschlager's steam sterilizer an aseptic product was obtained. Sir James A.
Russell,'4 in 1902, mentions that it was well known that dry heat penetrated fabrics so slowly that they were injured before a sufficiently high temperature was attained throughout. However, by using a steam disinfector which had an outside jacket through which live steam could be passed, dressings in the inner chamber could be dried off after the sterilization process had been completed. A vacuum-attachment to the inner chamber was a valuable adjunct in assisting the drying. With this method of preparation, surgeons gradually became aware that aseptic cotton wool was preferable to the older antiseptic wools as a wound dressing, and I have not, in my twentyfive years' experience as a hospital pharmacist, ever been called upon to supply cotton wool medicated with an antiseptic.
In British hospitals it is usual for cotton wool and other surgical dressings to be purchased in bulk by the pharmacist, and for them to be sterilized, when required, within the hospital, but in chemists' shops the more general practice is for them to be purchased from the manufacturer already sterilized in sealed packets. It is necessary, therefore, for the pharmacist to have a knowledge of the raw materials, as well as the finished articles, used for surgical dressings, and it is for this reason that the student for a university degree in Pharmacy, or the Pharmaceutical Chemist Diploma of the Pharmaceutical Society, receives both practical and theoretical training in this subject.
Cotton wool, as we know it today, is very highly absorbent, but the test for absorbency given for this material in the British Pharmaceutical Codex only determines the speed with which liquids can soak into it, and does not take into account the total quantity of fluid which it can retain. In experiments to determine the absorbing capacity of dressings,'5 it was found that this property varied with the degree of disorganization of the fibre arrangement. Thus, when compared with an equal weight of a woven dressing, cotton wool can retain a much greater amount of fluid whether it is saturated and allowed to drain, or subjected to the normal range of pressures met beneath the bandages. Another interesting fact established by these workers was that both good and poor qualities of cotton wool are able to absorb and retain about the same amount of water.
During the last two or three years a product resembling cotton wool in appearance has been made from viscose rayon fibres, and a few samples of this new material have been subjected to a number of tests in order to 365
